Taylor & Francis
Taylor & Francis Group

,ﬁ, Disability and Rehabilitation
Hersabii‘ft'a tion

A e

ISSN: 0963-8288 (Print) 1464-5165 (Online) Journal homepage: http://www.tandfonline.com/loi/idre20

Reliability and validity of the Falls Efficacy Scale-
International after hip fracture in patients aged
>65 years

Jan H. M. Visschedijk, Caroline B. Terwee, Monique A. A. Caljouw, Monica
Spruit-van Eijk, Romke van Balen & Wilco P. Achterberg

To cite this article: Jan H. M. Visschedijk, Caroline B. Terwee, Monique A. A. Caljouw, Monica
Spruit-van Eijk, Romke van Balen & Wilco P. Achterberg (2015) Reliability and validity of the
Falls Efficacy Scale-International after hip fracture in patients aged =65 years, Disability and
Rehabilitation, 37:23, 2225-2232

To link to this article: http://dx.doi.org/10.3109/09638288.2014.1002573

% Published online: 14 Jan 2015.

N
[:J/ Submit your article to this journal &

||I| Article views: 103

A
h View related articles &'

@ View Crossmark data (&'
CrossMark

Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalinformation?journalCode=idre20

( Download by: [Universiteit Leiden / LUMC] Date: 29 September 2015, At: 02:%



http://www.tandfonline.com/action/journalInformation?journalCode=idre20
http://www.tandfonline.com/loi/idre20
http://dx.doi.org/10.3109/09638288.2014.1002573
http://www.tandfonline.com/action/authorSubmission?journalCode=idre20&page=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=idre20&page=instructions
http://www.tandfonline.com/doi/mlt/10.3109/09638288.2014.1002573
http://www.tandfonline.com/doi/mlt/10.3109/09638288.2014.1002573
http://crossmark.crossref.org/dialog/?doi=10.3109/09638288.2014.1002573&domain=pdf&date_stamp=2015-01-14
http://crossmark.crossref.org/dialog/?doi=10.3109/09638288.2014.1002573&domain=pdf&date_stamp=2015-01-14

Downloaded by [Universiteit Leiden/ LUMC] at 02:58 29 September 2015

Disgpility
Rehabilitation

http://informahealthcare.com/dre
ISSN 0963-8288 print/ISSN 1464-5165 online

informa

Disabil Rehabil, 2015; 37(23): 2225-2232

An international, multidisciplinary journal

© 2015 Informa UK Ltd. DOI: 10.3109/09638288.2014.1002573

healthcare

ASSESSMENT PROCEDURES

Reliability and validity of the Falls Efficacy Scale-International after hip

fracture in patients aged >65 years

Jan H. M. Visschedijk', Caroline B. Terwee®, Monique A. A. Caljouw’', Monica Spruit-van Eijk', Romke van Balen',

and Wilco P. Achterberg’

"Department of Public Health and Primary Care, Leiden University Medical Centre, Leiden, The Netherlands, 2Zorggroep Solis, Deventer, The
Netherlands, and *Department of Epidemiology and Biostatistics and the EMGO Institute for Health and Care Research, VU University Medical

Center, Amsterdam, The Netherlands

Abstract

Keywords

Purpose: To assess the measurement properties of the Falls Efficacy Scale-International (FES-I) in
patients after a hip fracture aged > 65 years. Methods: In a sample of 100 patients, we examined
the structural validity, internal consistency and construct validity. For the structural validity a
confirmatory factor analysis was carried out. For construct validity predetermined hypotheses
were tested. In a second sample of 21 older patients the inter-rater reliability was evaluated.
Results: The factor analysis yielded strong evidence that the FES-I is uni-dimensional in patients
with a hip fracture; the Cronbach’s alpha was 0.94. When testing the reliability, the intra-class
correlation coefficient was 0.72, while the Standard Error of Measurement was 6.4 and the
Smallest Detectable Change was 17.7 (on a scale from 16 to 64). The Spearman correlation of
the FES-I with the one-item fear of falling instrument was high (r=0.68). The correlation was
moderate with instruments measuring functional performance constructs and low with
instruments measuring psychological constructs. Conclusions: Reliability and structural validity
of the FES-l in patients after a hip fracture are good. The construct validity appears more closely
related to functional performance constructs than to psychological constructs, suggesting that
the concept measured by the FES-I may not capture all aspects of fear of falling.

» Implications for Rehabilitation

» The Falls Efficacy Scale-International (FES-I), which is commonly used to measure fear of
falling in community-dwelling older persons, can also be used to assess fear of falling in
patients after a hip fracture.

* The reliability and the structural validity of the FES-I for these hip patients are good, whereas
the construct validity of the FES-I is not optimal.

» The FES-I may not capture all aspects of fear of falling and may be more closely related to
functional performance than to psychological concepts such as anxiety.

Falls Efficacy Scale-International, fear of
falling, hip fractures, measurement
properties
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Introduction

The annual incidence of patients with hip fractures is expected to
grow substantially in the coming decades, i.e. from 1.3 million in
1990 to about 4.5 million in 2050 [1]. Overall mortality is
reported to be 20-33% and only a minority of patients recover
completely [2,3]. Psychological factors, such as fear of falling, are
associated with these unwanted outcomes [4,5]. Fear of falling
may even have more impact on functional recovery than pain or
depression [4]. Fear of falling results in avoidance of activities
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and reduces mobility after a hip fracture [6]. Fear of falling
is common among older persons (21-85%) [7]; moreover, in
older patients after a hip fracture figures as high as 50-65% are
reported [8—10].

Fear of falling has initially been regarded as the ‘‘post-fall
syndrome’’[11], i.e. excessive fear of falling after a fall. Though
fear of falling is indeed related to earlier falls, fear of falling has
also been reported in many older people who did not fall at all,
suggesting a multi-factorial etiology including other psychological
factors such as anxiety and depression [7,12]. Fear of falling has
been defined as a lasting concern about falling that leads to an
individual avoiding activities that he/she remains capable of
performing [13]. Fall-related self-efficacy has been used as a proxy
for fear of falling and is related to fear of falling but probably with
less intensity and emotion [14]. More recently, fear of falling and
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fall-related self-efficacy have increasingly been regarded as
different concepts [15]. Fall-related self-efficacy focuses particu-
larly on a person’s confidence in his or her ability to avoid falling
while undertaking activities of daily living (ADL) and is concep-
tually similar to balance confidence [14]. Though related with
fall-related self-efficacy, fear of falling (FoF) can be regarded as
a broader concept which includes physiological, behavioral as
well as cognitive elements. The distinction between fall related
self-efficacy and FoF has also been important when developing
and evaluating fall-related psychological measures [16].

The most frequently used scale for fear of falling, which
measures different levels of concern about falling, is the Falls
Efficacy Scale-International (FES-I), developed and validated by
the Prevention of Falls Network Europe (ProFaNE) [17,18]. It is
widely used and regarded as a suitable instrument to evaluate for
fear of falling among community-dwelling older people [18]. A
shorter version has also been developed and tested [19].
Validation studies for the FES-I have been carried out in different
patient groups [20-22]. Though there is some minor overlap with
patients in these studies, the measurement properties of the FES-I
have not been tested in older patients rehabilitating after a hip
fracture. Such an evaluation is important since patients with a hip
fracture differ from community-dwelling older persons because
they have recently experienced a traumatic fall and their general
health status is worse, with more disabilities and comorbidity [2].
Therefore, it remains unclear whether the FES-I is a reliable and
valid instrument to measure fear of falling after hip fracture. Such
an instrument is particularly needed when interventions are
designed and implemented to reduce fear of falling in order to
improve the outcomes of rehabilitation after hip fracture.
A reliable and valid instrument will be useful to select patients
for these interventions and to monitor and evaluate outcomes.

Hence, this study aims to evaluate the measurement properties
of the FES-I after a hip fracture in patients aged > 65 years, based
on the guidelines of the COSMIN (Consensus-Based Standards
for the Selection of Health Measurement Instruments) group [23].
Therefore, in patients with a hip fracture, we assessed the
structural validity, internal consistency, inter-rater reliability,
measurement error, construct validity, and floor and ceiling
effects of the FES-I.

Methods
Design and study population

For this study we used two study samples of older patients with
hip fracture who underwent rehabilitation in a Dutch skilled
nursing facility (SNF); in the Netherlands, about 40% of patients
with a hip fracture rehabilitate in a SNF [24]. The first study
sample consisted of 100 patients who rehabilitated after a hip
fracture in 10 different SNFs. Only patients aged > 65 years were
included. Patients with communication problems and/or who
(according to the treating elderly care physician) were unable to
respond adequately to questions were excluded. Data collection,
which also included information through a questionnaire for the
treating elderly care physician and responsible nurse on age,
gender, marital status, living situation, comorbidities, complica-
tions, short-term and long-term memory, took place between
September 2010 and March 2011 [24].

The second study sample consisted of patients who were
admitted to the SNF of the PW Janssen Nursing Home in
Deventer (the Netherlands). Patients were included between
October 2011 and April 2012. These patients were aged > 65
years, were admitted because of a hip fracture, and (according to
the elderly care physician) were able to answer questions on the
FES-I. In the 3rd and 4th week after admission to the SNF all
patients were interviewed three times using the FES-I by a
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psychologist, a physiotherapist and a nurse, after they received a
brief collective training on the use of the FES-I. The sequence of
the interviewers was randomized and the time between the first
and last interview was 10d or less, with a period of at least 3d
between each interview. Basic information on the participants
(age, gender, marital status, living situation and site of the fall)
was also collected. In total, 23 patients participated in this part of
the study, of whom 21 completed all measurements.

The Medical Ethics Committee of the VU University Medical
Center approved the study protocol. All patients gave informed
consent for participation.

Measurement instruments
Falls Efficacy Scale-International

Various attempts have been made to assess fear of falling [16].
Single items have been used but generally do not determine the
intensity of fear of falling, and do not detect specific changes in
fear of falling over time. The Falls Efficacy Scale (FES) was
initially developed to solve these problems, focussing on self-
confidence not to fall when carrying out certain activities [25].
However, ‘self-efficacy’’ in performing activities without falling,
operationalized in the FES, and actual fear of falling are not
the same concepts [26]. Furthermore, the FES suffered from
ceiling effects and lacked social activities [18]. Therefore, the
Falls Efficacy Scale-International (FES-I) was developed by the
ProFaNE group, which also facilitates cross-cultural validation of
the instrument for coordinated international studies and compari-
son. The initial validation was done in English [18], followed by
validation in many other languages [27-30].

The FES-I can be completed within 3—4 min. It can be filled in
directly by the patient or the information can be collected through
an interview, as was done in our study. The FES-I reflects concern
about falling when performing 16 ADL. The response to the FES-
I consists of four levels ranging from ‘‘not at all concerned’’ to
““very concerned’’ (score range: 16-64) [26]. The FES-I has
shown good measurement properties in community-dwelling
older people [26]. In a group of 94 people which were recruited
in a postal survey in Germany the Cronbach’s alpha was 0.90 and
the intra-class correlation was 0.79 [26]. In a sample of 193
participants aged 70 years or more in the Netherlands these
figures were, respectively, 0.96 and 0.82 [26].

One-item fear of falling instrument

The one-item fear of falling instrument poses one question:
Are you afraid of falling? 1t has four answer options ‘‘not at all’’,
““‘a little’”, “‘quite a bit’’, and ‘‘very much’’ [16]. The test-retest
coefficient kappa was 0.66 with a retest after 4-7 d [16]. Although
it is often used, the evidence for adequate validity of one-item
instruments is weak [16]. However, when considering that the
FES-I measures fall-related self-efficacy, researchers have been
advised to add a single-item measure specific to fear of falling to
ensure measurement of both concepts [31]. Information for the
one-item fear of falling instrument was also collected by
interview.

Instruments for psychological and cognitive factors

Data related to psychological constructs were collected through
interviews with the participants by an elderly care physician or
psychologist. No data on the measurement properties specific for
patients with hip fractures of these patient-reported outcomes
were found in the literature.

Depressive symptoms were measured using the Geriatric
Depression Scale 8-item version (GDS8); this is an adaptation of
the GDS30 that better fits institutionalized older people [32].
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The GDSS8 has eight items (score range: 0-8) with higher scores
indicating more depression. The GDS has good measurement
properties; it was validated using the DSM-IV diagnosis for
depression, is internally consistent (Cronbach’s alpha =0.80) and
has high sensitivity rates for major (96.3%) and minor (83.0%)
depression [32].

Anxiety was assessed using the anxiety component of the
Hospital Anxiety and Depression Scale (HADS-A) [33]. The
HADS-A has seven items (score range: 0-21) with higher scores
indicating more anxiety. The measurement properties of the
HADS are good. Cronbach’s alpha for the HADS-A ranges from
0.68 to 0.93 and the validity is good when compared with other
commonly used questionnaires [34].

Self-efficacy was measured using the Self-Efficacy Scale
(SES) [35]. This scale has 10 items (score range: 0-30) with a
higher score indicating a higher competence to cope with different
challenges. The scale has been used in numerous studies
and generally yielded internal consistency (alpha: 0.75-0.91).
For a total sample of 19120 respondents from 25 countries
Cronbach’s alpha was 0.86. The scale can be regarded as a uni-
dimensional instrument [36]. The test—retest score is fair and, for
example, was reported to be r=0.67 in German cardiac surgery
patients [37]. Evidence for the validity of the SES has also been
published [36].

Impairment in short- and long-term memory was rated based
on an assessment by the responsible nurse using the Cognitive
Performance Scale from the Minimum Data Set of the nursing
home resident assessment instrument [38].

Functional outcomes

Three functional outcome measurements were used to measure
balance and walking ability. Both the Performance-Oriented
Mobility Assessment (POMA) and the Timed-Up-and-Go (TUG)
test measure balance and walking ability, while functional
ambulation categories (FAC) only give an indication of a patient’s
walking ability. With the POMA, the participant follows the
instructions of the physiotherapist, who scores the different
components of the test. The score of the POMA ranges from 0 to
28, with a higher score indicating better balance and walking
ability [39]. The inter-rater and test-retest reliability for the
POMA is excellent (r=0.82-0.93) [39]. The correlation with
reference performance tests (r=0.65-0.70) indicates satisfactory
construct validity for the POMA [39].

With the TUG the physiotherapist measures the time it takes to
stand up from a chair, walk 3 m, turn around, and walk back to the
chair and sit down, all at a comfortable speed [40]. The inter-rater
and intra-rater reliability is high and the construct validity is
reported to be fair when compared with other measures that
assess walking ability and balance in community-dwelling older
people [41].

The FAC was scored by the physiotherapist. The score of the
FAC ranges from 0O to 5, with higher scores indicating a person’s
ability to walk more independently [42]. The inter-rater reliability
of the FAC is high (r=0.91) and the FAC has a good construct
validity in relation to other tests such as the 6-minute walking test
and walking velocity [42].

ADL after hip fracture were measured using the Barthel Index
(BI) [43]. The BI was scored by the responsible nurse. It has 10
items and assesses the degree of support a person needs in
performing ADL, such as eating, getting dressed and going to the
toilet. Although the index initially focused on stroke patients, it is
used for a wide variety of patients. The score of the BI ranges
from O to 20, with a higher score indicating more independence in
ADL activities. The internal consistency of the score is high; for
example, it is 0.84 in patients with a stroke [44]. The inter-rater
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reliability is also high (»=0.88-0.99) [45] and the BI has proven
to be a valid measure for ADL [46].

A fall was defined as an event that results in a person coming
to rest inadvertently on the ground or lower level [47]. It includes
also falls from internal causes such as fainting or collapse.
Besides the site of the fall, indoor versus outdoors, the fall history
of the participants was assessed. Fall history was measured on a
3-point scale by asking the participants how often they had fallen
during the last 6 months before hip fracture. The answer
categories were: not at all, one time, or more than one time.

Assessment of measurement properties
Structural validity

Structural validity is defined as ‘‘the degree to which the scores of
a measurement instrument are an adequate reflection of the
dimensionality of the construct to be measured’’ [15] and can be
assessed by factor analysis.

Internal consistency

Internal consistency is the interrelatedness among the items in a
scale [23]. Different items in an instrument may ask the same
questions in a slightly different manner to reliably capture the
respondent’s opinion or level of function. The Cronbach’s alpha is
considered to be an adequate measure of internal consistency
when it is shown that the scale is uni-dimensional (e.g. by factor
analysis). A low Cronbach’s alpha indicates a lack of correlation
between the items in a scale, which implies that summarizing the
items is unjustified. A very high Cronbach’s alpha (> 0.95)
reflects high correlations among the items in the scale, which may
indicate redundancy of one or more items [48].

Reliability

Reliability is the proportion of the total variance in the
measurement that is due to true differences between patients.
This refers to the degree to which the measurement instrument is
free from measurement error, and estimates the extent to which
scores for patients who have not changed are the same for
repeated measurements, e.g. by different raters (inter-rater
reliability) [23].

Measurement error

Measurement error is the systematic and random error of a
patient’s score that is not attributed to true changes in the construct
to be measured [23]. Measurement error can be expressed as the
standard error of measurement (SEM) or the smallest detectable
change (SDC). These calculations are expressed in the unit of
measurement of the scale of the instrument. The SEM represents
the standard deviation (SD) of repeated measures of one patient.
The SDC represents the minimal change that a patient has to show
on the scale to ensure that the observed change is real and not just
an inter-rater measurement error.

Construct validity

Validity is the degree to which an instrument measures the
construct it is supposed to measure. In the absence of a gold
standard, as is the case for the FES-I, construct validity refers to
the extent to which a particular measure relates to other measures
based on theoretically derived hypotheses for the constructs that
are being measured. We used the one-item fear of falling
instrument, the HADS-A, the GDSS, the SES, the POMA, the
TUG, the FAC score, the BI, and the fall history, including both
falls indoors and outdoors, to assess the construct validity of the
FES-I for patients with a hip fracture. Based on our knowledge at
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the time of design of the study, we formulated 11 “‘a priori”’
hypotheses for the minimal level of validity. We expected the
FES-I to have the highest correlation with the one-item fear of
falling instrument, because both measure a similar construct
(correlation of > 0.50). Also, the HADS-A was expected to be
highly associated with FES-I because of the similarities of both
constructs; we expected a correlation of 0.30-0.50 between these
constructs. The FES-I was expected to have a higher correlation
with the HADS-A than with the GDS and SES, since these
constructs are substantially different; we expected a correlation of
<0.30 between the FES-I and the GDSS8, and between the FES-1
and the SES. Furthermore, we expected a smaller correlation with
functional outcomes such as the POMA, the TUG, the FAC score,
BI and fall history (correlation of < 0.30). In the case that > 75%
of the hypotheses can be confirmed, the construct validity is
considered to be adequate [49].

Floor and ceiling effects

The presence of floor or ceiling effects may have a negative effect
on the quality of the instrument. If a group of patients scores
mainly in the extremes or within the SDC of the extremes, the
responsiveness may be limited.

Statistical analyses

We first assessed structural validity to evaluate whether the scale
is uni-dimensional. Confirmatory factor analysis for categorical
items was performed in Mplus (Meuthen and Meuthen, Los
Angeles, CA) using weighted least squares, with means and
variance adjustment. We examined factor loadings and model fit.
Factor loadings represent the correlation between the items of the
FES-I and the factor (the underlying dimensions). Analogous to
Spearson r, the squared factor loading is the percentage of
variance in the indicator variable explained by the factor. Factor

Table 1. Characteristics of the two study groups.
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loadings are generally considered to be meaningful when they
are >0.30 or 0.40 [50]. We considered factor loadings of >0.50 to
be appropriate. The Comparative Fit Index (CFI), the Tucker—
Lewis Index (TLI), and the root mean square error of approxi-
mation (RMSEA) were used as measures for model fit. A CFI
and TLI >0.95 and a RMSEA of <0.05 were considered to be
an adequate fit. For a moderate fit, values of >0.90 and
<0.08 were used. The internal consistency was assessed by
calculating Cronbach’s alpha, using the widely accepted cut-off of
>0.7 [49].

Reliability was assessed by calculating the intra-class correl-
ation coefficient (ICC) with a 95% confidence interval (95% CI).
A two-way mixed-effects model for absolute agreement was used.
An ICC >0.7 was considered to be good [51]. The SEM was
calculated from the square root of the variance between the raters
and the error variance of the ICC. The SDC was calculated as
1.96 x V2 x SEM. Because most variables were not evenly
distributed validity was tested by calculating Spearman correl-
ation coefficients.

We calculated the floor and ceiling effects as the percentage of
the participants who had the minimum and maximum score,
respectively (i.e. 16 or 64, respectively). Floor or ceiling effects
were considered to be present when >15% of the respondents
achieved the minimum or maximum possible score [52]. Analyses
were performed with SPSS for Windows (Version 19, SPSS, Inc.,
Chicago, IL).

Results

Table 1 presents the characteristics of the two study groups. In
Group 1 and Group 2 the mean FES-I was 32.2 and 36.0, and the
mean age was 83.1 and 83.2 years, respectively. In both groups the
majority of the participants were widows and lived alone. Most
falls, resulting in a hip fracture occurred indoors. Only 30% of the

Group 1 (n=100) Group 2 (n=21)

FES-I, mean (SD) 32.2 (9.6) 36.0 (10.9)
Age in years, mean (SD) 83.1 (8.3) 83.2 (7.2)
Female, n (%) 75 (75%) 19 (90%)
Marital status, n (%)
Married 18 (18%) 3 (14%)
Widow/widower 68 (68%) 16 (76%)
Divorced 4 (4%) 1 (5%)
Single 10 (10%) 1 (5%)
Living alone, n (%) 78 (78%) 17 (81%)
Site of fall, n (%)
Indoors 70 (70%) 17 (81%)
Outdoors 30 (30%) 4 (19%)
Fall history (No of falls in half year before hip fracture)
Nil 77 (717%)
Once 11 (11%)
Twice or more 12 (12%)
ADL (BI), mean (SD) 12,7 (4,6)
Ability to walk independentb 44 (45%)
TUG, mean (SD) 38.7 (31.7)
POMA, mean (SD) 17.0 (6.3)
Number of comorbidities, mean (SD) 3.5(1.5)
Number of complications, mean (SD) 1.6 (1.4)
Impairment of short-term memory, number (%) 19 (19%)
Impairment of long-term memory, number (%) 6 (6%)

FES-I, Falls Efficacy Scale-International (range 16-64); SD, standard deviation. Nr, number; ADL, activities
of daily living; BI, Barthel Index (range 0-20); TUG, timed up and go test; POMA, performance oriented

mobility assessment (range 0-28).

“This refers to the place where the participant fell when fracturing the hip.

®This refers to a FAC score of 4 of 5.
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participants in group 1 and 19% of the participants in group 2 fell
outdoors.

Structural validity

Table 2 presents the results of the confirmatory factor analysis on
the baseline data. A 1-factor model fitted the data adequately. The
CFI was 0.994, the TLI was 0.993, and the RMSEA was 0.047. No
items had a factor loading <0.50 and only two items had a factor
loading <0.70, i.e. item 2 (loading 0.695) and item 4 (loading
0.669). Thus, there is strong evidence for the uni-dimensionality
of the FES-I.

Internal consistency

The Cronbach’s alpha was 0.94, which implies good internal
consistency.

Reliability

The ICC for all raters was 0.72 (95% CI: 0.52—0.87). The ICCs for
the physiotherapist versus the nurse, the physiotherapist versus the
psychologist, and the nurse versus the psychologist were 0.70
(95% CI: 0.41-0.87), 0.78 (95% CI: 0.53-0.90) and 0.69 (95% CI:
0.34-0.87), respectively. The SEM for all raters was 6.4 and the
SDC was 17.7. Table 3 presents the mean scores of the
physiotherapist, nurse and psychologist.

Construct validity

Construct validity was assessed by testing the ‘‘a priori’’-defined
hypotheses. Correlations between the FES-I and the other
constructs are presented in Table 4. The table shows that
hypothesis numbers 1, 3, 5 and 11 could be confirmed; this is
36% of all the hypotheses.

Floor and ceiling effects

There were no floor or ceiling effects: 0% of all patients had the
maximum score (64) and 1% had the minimum score (16). When
assessing how many participants had a score within the SDC
(17.7) of the maximum (i.e. 47 or higher), i.e. indicating a high
level of fear of falling, the percentage was 8%. For the minimum
score (i.e. 33 or lower), i.e. indicating a low level of fear of falling,
the percentage was 54%.

Table 2. Factor loadings of the Falls-Efficacy Scale-International.

Standard
Item/Factor Estimate error
Fl1 Cleaning the house 0.826 0.035
F2 Getting dressed /undressed 0.695 0.073
F3 Preparing simple meals 0.796 0.045
F4 Taking a bath or shower 0.669 0.055
F5 Going to the shop 0.910 0.025
F6 Getting in or out of a chair 0.842 0.035
F7 Going up or down stairs 0.744 0.049
F8 Walking around outside 0.831 0.036
F9 Reaching up or bending down 0.782 0.042
F10 Answering the telephone 0.729 0.051
F11 Walking on a slippery surface 0.765 0.047
F12 Visiting a friend/relative 0.876 0.032
F13 Going to a place with crowds 0.807 0.040
F14 Walking on an uneven surface 0.835 0.033
F15 Walking up or down a slope 0.834 0.037
F16 Going out to a social event 0.955 0.018
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Discussion

This study shows that the FES-I is an internally consistent and
reliable instrument to measure fear of falling in patients after a hip
fracture. For this population the instrument is uni-dimensional; it
has no floor and ceiling effects. Based on our ‘‘a priori”’
hypotheses the validity is fair but not excellent, since we could
confirm only 4 of the 11 predetermined hypotheses. When testing
the construct validity, the correlation with the one-item instrument
for fear of falling was strong (r=0.68) and higher than that in a
recent study performed in China (r=0.42) [29]. Also, the FES-I
was found to have a stronger relation with physical performance
constructs (such as mobility, balance and ADL) than with
psychological constructs (such as anxiety and self-efficacy).

Others also found a strong correlation with physical perform-
ance constructs, such as the TUG. For example, a study in Greece
reported the Pearson correlation to be 0.638 [28]. In a recent
validation of the Chinese version of the FES-I among 399
community-dwelling Chinese older people, the FES-I score was
significantly higher in participants with poor physical perform-
ance [29]. In this Chinese study, Pearson correlations between the
FES-I and the TUG, the TADL and depressive symptoms were
0.22, 0.21 and 0.13, respectively; this also indicates a better
relation with physical performance than with psychological
factors. Similarly, in a validation study in Turkey among 70
older people, the Pearson correlation coefficient between the
FES-I and the Modified Barthel Index and TUG was 0.622 and
0.743, respectively [30]. In fact, our ‘‘a priori’’-defined
hypotheses related to physical performance and psychological
concepts were not in line with more recent studies. We also found
that the FES-I in older patients with a hip fracture is much
stronger correlated with physical performance than with psycho-
logical factors such as anxiety. It also emphasizes that fall-related
self-efficacy and fear of falling are related but different concepts.

In our study the Spearmen correlation coefficient between the
FES-I and fall history was only 0.17; this is much lower than in a
study among persons with multiple sclerosis (r=0.46) [53]. Fall
history reflects in our study the number of falls over the last 6
months in addition to the fall in which the participant fractured his
or her hip. As a result, a group of non-fallers did not exist in our
study and all participants experienced at least one traumatic fall
with tremendous consequences, such as long-lasting pain, admis-
sion to a hospital, surgical repair and inability to walk. This may
have weakened the relation between fall history and fear of
falling.

Our factor analysis suggested uni-dimensionality of the FES-I.
In other studies among community-dwelling older persons, the
factor analysis was suggestive for two underlying factors, i.e.
concern about falling during ADL, and concern about falling
during social activities [27,29]. It is possible that, after a hip
fracture, rehabilitating older patients are mainly concerned with
basic ADL and hardly discriminate between these activities and
social activities (which may seem less relevant to them during
rehabilitation).

Our Cronbach’s alpha of 0.94 indicates a good internal
consistency and is similar to studies among community-dwelling
elderly in Brazil [27] and China [29], as well as among other
patient groups such as cognitively impaired geriatric patients [21]
and patients with multiple sclerosis [53]; in these latter studies the
Cronbach’s alpha were 0.93, 0.94, 0.93-0.95 and 0.94, respect-
ively. In a study by Kempen et al. among community-dwelling
older persons in Germany, the Netherlands and the UK, the
Cronbach’s alpha was 0.90, 0.96 and 0.97, respectively [26]. Our
inter-rater reliability was ICC =0.72 which is good. A higher
reliability, e.g. in the studies of Camargos et al. ICC =0.91) [27]
and Yardley et al. (test-retest reliability ICC=0.96) [17], has
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Table 3. Inter-raters reliability of the Falls Efficacy Scale-International.

Mean (SD) SEM SDC ICC (95% CI)
Observer 1 (physiotherapist) Observer 2(nurse) Observer 3 (psychologist)
36.3 (11.3) 33.5(11.9) 38.3 (12.5) 6.4 17.7 0.72 (0.52-0.87)

SD, standard deviation; SEM, standard error of measurement; SDC, smallest detectable change; ICC, intra-class correlation coefficient.

Table 4. Validity of the Falls Efficacy Scale-International (FES-I).

Observed correlation

Comparison with FES-I (Spearman Hypothesis
No. Hypothesis measurement instrument correlation) confirmed
1 A correlation of > 0.5 was expected between the FES-I and the One-item fear of 0.68 Yes
one-item fear of falling instrument falling instrument
2 A correlation of > 0.3 but < 0.5 was expected between the HADS/A 0.30 No
FES-I and the HADS/A
3 The correlation between the FES-I and the HADS/A is stronger HADS/A 0.30 Yes
than that between the FES-I and the GDS8
GDS8 0.03
4 The correlation between the FES-I and the HADS/A is stronger HADS/A 0.30 No
than that between the FES-I and the SES
SES —0.32
5 A correlation of < 0.3 was expected between the FES-I and the GDS8 0.03 Yes
GDS8
6 A correlation of < 0.3 was expected between the FES-I and SES —-0.32 No
the SES
7 A correlation of < 0.3 was expected between the FES-I and the POMA —-0.43 No
POMA
8 A correlation of < 0.3 was expected between the FES-I and TUG 0.31 No
the TUG
9 A correlation of < 0.3 was expected between the FES-I and FAC score after fracture 0.31 No
FAC score after fracture
10 A correlation of < 0.3 was expected between the FES-I and ADL after fracture —0.34 No
ADL after fracture
11 A correlation of < 0.3 was expected between the FES-I and the Fall history 0.17 Yes

fall history

HADS/A, Hospital Anxiety and Depression Scale/Anxiety component; GDS8, Geriatric Depression Scale-8 item version; SES, Self-Efficacy Scale;
POMA, performance oriented mobility assessment; TUG, timed up and go test; FAC, functional ambulation categories; ADL, activities of daily

living.

been reported. In a study in China among community-dwelling
older people the inter-rater reliability was very high (ICC =0.95)
[29]. In the study of Kempen et al., which included community-
dwelling older persons in the Netherlands, the test-retest
reliability was also higher (ICC=0.82) [26]. Reasons for the
lower correlation coefficient in our study might be because: (i) the
relatively older and vulnerable patients (some with a cognitive
disorder, most with rather high number of comorbidities) may
have been less consistent in answering the FES-1 questions, and
(ii) different types of professionals rated the FES-I.

The absence of floor and ceiling effects is common in most
studies on the FES-I [28]. In a study among cognitively impaired
patients, the floor effect (minimum score) was 3.2% and the
ceiling effect (maximum score) was 0% [54]. In our study the
SDC was substantial (i.e. 17.7 compared to a range of 16-64).
Though this may make it more difficult to measure changes in fear
of falling in patients with a low level of fear of falling, since 54%
of the participants had a score of < 33, for interventions which are
targeted towards patients with higher levels of FoF, improvements
can be correctly measured.

Since the FES-I particularly focuses on fall-related self-
efficacy and does not cover all elements of fear of falling it has
been advised to use simultaneously a one l-item instrument
in research [31]. This will ensure that besides the concept of

fall-related self-efficacy also the concept of fear of falling is
measured including more emotional and physiological dimensions
of fear of falling. Recently also a modification of the FES was
made for nursing homes, i.e. the Nursing Home Falls Self-
Efficacy Scale [20]. This instrument has items on both self-
efficacy expectations and outcome expectancy, focussing on the
consequences of falling (embarrassment, pain, risk of fracture,
etc.). More research is required to assess whether this instrument
can also be relevant for older patients rehabilitating in a SNF of a
nursing home.

In some studies the FES-I was administered through self-
reporting [26]. In a study by Hauer et al. to validate the FES-I in
geriatric patients, the FES-I was administered by both self-report
and interview-based questionnaires [54] The ICCs were respect-
ively for the interview and self-reported method 0.744 and 0.584.
The authors concluded that in vulnerable older persons, especially
with cognitive impairment, an interview-based method is recom-
mended. We also used the interview-based method, which may
have had a positive influence on the outcomes of the measurement
properties. However, since 19% and 6% of the participants had,
respectively, short-term and long-term cognitive impairments, the
answers to the FES-I may have been less consistent, hampering
the reliability of the FES-I, even when using an interview-based
approach. In addition, since the FES-I particularly measures
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concerns about falling, participants with impaired cognition may
evaluate their risk to fall different from those who have no
cognitive impairment. More research is needed to assess how
strong the impact of such conditions is on fall-related self-
efficacy.

Strength of our study is that we assessed the measurement
properties of the FES-I in a population of vulnerable people in
which fear of falling may have substantial consequences for daily
activities and quality of life [6]. To our knowledge, this is the first
study to assess the measurement properties of the FES-I in people
aged > 65 years who had a traumatic fall resulting in a hip
fracture. In addition, to assess the validity of the FES-I, we
included a wide variety of tests used in daily practice. Although
the concept of fear of falling needs further research, the FES-I
seems to be a suitable instrument to assess FOF among patients
after a hip fracture. Nevertheless, future studies need to further
explore this concept, particularly with regard to how it interacts
with other concepts of psychological and physical performance.

Conclusion

The results of the present analysis indicate that the reliability and
structural validity of the FES-I in patients aged > 65 years after a
hip fracture is good. When assessing the construct validity of the
FES-I, the construct seems to be more closely related to
functional constructs than to psychological constructs. This may
indicate that the concept measured by the FES-I does not capture
all aspects of fear of falling.
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